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(57)Abstract: 

PROBLEM TO BE SOLVED: To control a combustion 
condition immediately responding to change of a real 
intake temperature by calculating a temperature in a 
cylinder on the basis of a cylinder internal pressure 
detecting value and a calculating value of a capacity 
of a cylinder, and controlling a combustion factor of 
an engine serving a calculated temperature as an 
intake temperature at the time of prescribed operation 
such as starting, acceleration, and the like of a 
vehicle. 

SOLUTION: In an ECU 5 for inputting output signals 
of a cylinder internal pressure sensor 6, a cooling 
water temperature sensor 42, a throttle opening 
sensor 43, a crank angle sensor 38, and the like, an 

ignition timing phase lag correction amount calculating operation is started when a starting 
condition of a vehicle or an accelerating condition of an engine during operation of the 
engine. It is judged that a cylinder in which the cylinder internal pressure sensor 6 is 
disposed is in an intake stroke or not. In the case of the intake stroke, a cylinder internal 
temperature is calculated on the basis of a cylinder internal pressure detecting value and a 
capacity in the cylinder corresponding to a crank angle. The temperature is set as an 
intake temperature, and the combustion factor of the engine such as a fuel injection 
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volume and an ignition timing is controlled on the basis of the intake temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A cylinder internal pressure detection means to detect the cylinder internal pressure of the 
gas column which can be set like the inhalation-of-air line of a mounted internal combustion engine, 
A volume operation means to calculate the cylinder capacity in said gas column of whenever [ crank 
angle / at the time of detection of said cylinder internal pressure ], A temperature calculation means 
to compute temperature based on the detection value of said cylinder internal pressure, and the 
result-of-an-operation value of said cylinder capacity, and to set up the computed temperature as an 
intake-air temperature, The combustion control system of the internal combustion engine 
characterized by having the control means which controls the combustion factor of said internal 
combustion engine based on said intake-air temperature when said internal combustion engine is 
predetermined operational status. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the combustion control system which controls the 

combustion condition of a mounted internal combustion engine. 

[0002] 

[Description of the Prior Art] In the electronic spark timing controller which is one of the 
combustion control systems of a mounted internal combustion engine, setting up the ignition timing 
which carries out spark discharge with an ignition plug, when [ suitable ] it corresponds to an engine 
operation condition is performed. In a setup of the ignition timing, first, a fundamental-points fire 
stage is computed according to an engine speed and engine loads, such as a pressure of inhalation of 
air, the fundamental-points fire stage is amended according to other engine operation parameters, 
and ignition timing is set up (for example, refer to JP,7~145771,A). 

[0003] There is an intake-air temperature as an engine operation parameter, an intake-air temperature 
is detected by the intake temperature sensor formed within inhalation of air, the amount of retard 
amendments at the time of a high intake-air temperature is computed according to the detection 
temperature by the intake temperature sensor, and it is performed that only the amount of retard 
amendments amends a fundamental-points fire stage. 

[0004] . . . 

[Problem(s) to be Solved by the Invention] However, when amendment control of ignition timing 
was performed using the detection temperature by the intake temperature sensor in this way, since 
the responsibility of an intake temperature sensor was bad, there was a trouble that highly precise 
amendment could not be performed. That is, the reason to which the amount of retard amendments 
computed from the detection temperature of an intake temperature sensor not falling immediately 
although an actual intake-air temperature will fall by valve opening which is a throttle valve at the 
time of throttle-valve full open acceleration of the time of start of a car or an engine since the amount 
of retard amendments becomes large so that an intake-air temperature is high, and which becomes 
size does not become small, and a fundamental-points fire stage cannot be amended appropriately. 
[0005] This was the same also in the combustion control system which controls the fuel oil 
consumption which is other combustion factors of not only calculation of the amount of retard 
amendments of ignition timing but an internal combustion engine, and an air content. Then, the 
purpose of this invention is offering the combustion control system of the mounted internal 
combustion engine which can control the combustion factor based on an intake-air temperature with 
sufficient responsibility exactly. 
[0006] 

[Means for Solving the Problem] The combustion control system of the mounted internal 
combustion engine of this invention A cylinder internal pressure detection means to detect the 
cylinder internal pressure of the gas column which can be set like the inhalation-of-air line of a 
mounted internal combustion engine, A volume operation means to calculate the cylinder capacity in 
the gas column of whenever [ crank angle / at the time of detection of cylinder internal pressure ], A 
temperature calculation means to compute temperature based on the detection value of cylinder 
internal pressure, and the result-of-an-operation value of cylinder capacity, and to set up the 
computed temperature as an intake-air temperature, When an internal combustion engine is 
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predetermined operational status, it is characterized by having the control means which controls the 
combustion factor of an internal combustion engine based on an intake-air temperature. 
[00071 That is according to this invention, the temperature computed based on the detection value ot 
the cylinder internal pressure of a gas column and the result-of-an-operation value of the volume in a 
cylinder is whenever [ cylinder internal temperature ], and whenever [ cylinder internal temperature ] 
changes according to an intake-air temperature. Therefore, since the combustion factor of an internal 
combustion engine is controlled by making the computed temperature into an intake-air temperature 
at the time of predetermined operations at the time of start of a car and engine acceleration etc., it 
can conform to change of an actual intake-air temperature, and a combustion control can be 
performed. 

[Embodiment of the Invention] Hereafter, the example of this invention is explained to a detail, 
referring to a drawing. Drawing 1 shows the mounted engine control system to which this invention 
was applied. In this engine control system, the inlet-pipe internal pressure sensor 3 is formed in 
throttle-valve 2 lower stream of a river of the inlet pipe 1 of the internal combustion engine of a four 
cycle. The inlet-pipe internal pressure sensor 3 detects the absolute pressure PBA within inhalation 

[00091 The injector 4 is formed near the suction port of an engine 7. An injector 4 is driven by ECU 
engine control unit)5, and only the driven time amount injects a fuel. The cylinder internal pressure 
sensor 6 which detects the pressure in a gas column and the ****** internal pressure P to make as 
phase counter pressure to atmospheric pressure is formed in the engine 7 as a cylinder internal 
pressure detection means. The cylinder internal pressure sensor 6 consists of a piezoelectric device, 
and sticking-by-pressure immobilization is carried out between the cylinder head 13 of an engine 7, 

and an ignition plug 11. „ , , .. 

rOOlOl ECU5 is equipped with CPU31, ROM32, RAM33, A/D converter 34, the actuator drive 
circuit 35, and counters 36 and 37 at least, as shown in drawing 2 , and they are mutually connected 
with the common bus. Two or more sensors are connected to A/D converter 34 and the actuator of 
ignition 41 grade other than the above-mentioned injector 4 is connected to the drive circuit ii. As a 
sensor as an operational status detection means connected to A/D converter 34, there are engine 
parameter sensors, such as the cooling coolant temperature sensor 42 which detects the temperature 
TW of the cooling water of an internal combustion engine other than the above-mentioned inlet-pipe 
internal pressure sensor 3 and the cylinder internal pressure sensor 6, the intake temperature sensor 
43 which is formed in an inlet pipe 1 and detects the intake-air temperature TA in an inlet pipe 1, and 
a throttle opening sensor (not shown) which detects the opening of a throttle valve 2. Whenever a 
crankshaft 8 rotates once, A/D converter 34 changes the analog output electrical potential difference 
of each sensor into digital value in predetermined sequence, outputs it for every sensor, and it repeats 
and updates the digital value. The crank pulse which synchronized with rotation of a crankshaft 8 ot 
every predetermined include angle (for example, 1 time) from the crank angle sensor 38 is supplied 
to counters 36 and 37. A counter 36 generates the signal which measures the recurrence interval ot 
the crank pulse outputted from the crank angle sensor 38 by counting of the occurrences of * clock 
pulse, and shows an engine speed Ne. Moreover, the crank angle sensor 38 generates further the 
XDC signal which shows the top dead center time of the piston of the reference phase signal which 
shows the time of angle of rotation of a crankshaft 8 being in the predetermined angular position, and 
each gas column, and those signals are supplied to CPU31 with a crank pulse. A reference phase 
signal is supplied to a counter 37, a counter 37 carries out counting of the pulse which is reset 
according to a reference phase signal and outputted from the crank angle sensor 38, and the 
enumerated data show theta whenever [ crank angle ]. 

[001 1 ] It generates the signal which drives the actuator of an injector 4 and ignition 41 ^ grade 
according to the output value of these sensors, and supplies it to the drive circuit 35 while CPU31 ot 
ECU5 operates according to the program memorized beforehand to ROM32, reads the output value 
of two or more of the sensors through A/D converter 34 and memorizes it to RAM33. Next, 
actuation of CPU3 1 in the case of ignition timing control is explained. 

[0012] CPU31 starts the amount calculation actuation of ignition timing lag amendments, when start 
of a car is detected, or when an engine acceleration condition is detected. In this amount calculation 
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actuation of ignition timing lag amendments, as CPU31 is shown in the flow chart of drawing 3 , the 
stroke of the gas column in which the cylinder internal pressure sensor 6 was formed of operation 
distinguishes first whether it is a charging stroke (step SI). For example, whenever [ crank angle / 
which is the enumerated data of a counter 37 ], when theta is the value of the range appointed 
beforehand, it is distinguished that it is a charging stroke. In being a charging stroke, the cylinder 
internal pressure P is read in A/D converter 34 (step S2), and it computes the capacity V in the 
cylinder corresponding to theta further whenever [ crank angle / which was acquired from the 
enumerated data of a counter 37 ] (step S3). Since the capacity V in the cylinder corresponding to 
theta is beforehand memorized by ROM32 as a V data table whenever [ crank angle ], searching and 
reading the capacity V in the cylinder corresponding to theta from V data table in ROM32 whenever 
[ crank angle ] is performed. 

[0013] CPU31 computes an intake-air temperature TA after activation of step S3 (step S4). For 

calculation of an intake-air temperature TA, it is PV=n-RT The well-known equation of state (1) 

Becoming is used. Here, P is cylinder internal pressure, V is the capacity in a cylinder, and these are 
obtained at steps S2 and S3, n is the number of mols (for example, 1 .3), and R is a gas constant. Gas 
constant R is called for beforehand experimentally. T is whenever [ cylinder internal temperature ], 
and since it follows and changes to an intake-air temperature TA, T can be made into an intake-air 
temperature TA in approximation whenever [ cylinder internal temperature ]. Therefore, an intake- 
air temperature TA is TA=PV/n-R from the above-mentioned formula (1) It is set to (2). 

[0014] If an intake-air temperature TA is computed using this formula (2) next, the amount IGRTD 
of ignition timing lag amendments corresponding to an intake-air temperature TA will be computed 
(step S5). Since the amount IGRTD of ignition timing lag amendments corresponding to an intake- 
air temperature TA is beforehand memorized by ROM32 as an IGRTD data table, searching and 
reading the amount IGRTD of ignition timing lag amendments corresponding to an intake-air 
temperature TA from the IGRTD data table in ROM32 is performed. 

[0015] CPU31 performs ignition control actuation, when theta shows whenever [ predetermined 
crank angle ] whenever [ crank angle / which was acquired from the enumerated data of a counter 
37 ] and as the ignition control actuation is shown in drawing 4 , it sets up ignition timing TIG (step 
SI 1). Ignition timing TIG is computed from TIG=TIG0+IGRTD. TIG0 is a fundamental-points fire 
stage by which data map retrieval is carried out from ROM32 according to an engine speed Ne and 
the pressure PBA of inhalation of air, for example, it is set up so that the fundamental-points fire 
stage TIG0 may become short according to the rise of an engine speed Ne, and the change by the 
side of the atmospheric pressure of the pressure PBA of inhalation of air. ignition timing TIG is set 
to the ignition timer which is not illustrated after activation of step SI 1 - making - a down ~ a tune 
check is made to start (step S12) the time check of an ignition timer ~ a ****** [ that the value was 
set to 0 ] ~ distinguishing (step SI 3) - the time check of an ignition timer - in the case of value -0, 
an ignition command is generated to the drive circuit 35 (step S14). According to the ignition 
command from CPU31, the energization to the ignition coil of an ignition 41 is stopped, and an 
ignition plug 1 1 carries out spark discharge. Therefore, at the time of the car start to which the 
amount IGRTD of delay is set in step S5, or acceleration, it becomes the retard ignition only the 
amount IGRTD of delay is in whose spark discharge of an ignition plug 11. 
[0016] In addition, activation by CPU31 of step S3 is equivalent to a volume operation means, and 
activation by CPU31 of step S4 is equivalent to a temperature calculation means. Moreover, 
activation by CPU31 of step S5 and steps SI 1-S14 is equivalent to a control means. Drawing 5 is the 
property which compared the change in time amount progress with the temperature Al detected by 
the intake temperature sensor - A3, and the temperature B1-B3 computed by the above-mentioned 
step S4, when an engine speed is in lOOOrpm, an intake-air temperature falls to 30 degrees C from 
100 degrees C and it falls to 30 degrees C from 75 degrees C, and when it falls to 30 degrees C from 
50 degrees C. Although the detection temperature Al by the intake temperature sensor - A3 are 
falling gradually so that this property may show, the temperature B 1 -B3 computed based on the 
cylinder internal pressure P has reached about 30 degrees C immediately. Therefore, if an intake-air 
temperature TA is computed by using the above-mentioned formula (2) and the amount IGRTD of 
ignition timing lag amendments corresponding to the intake-air temperature TA is computed when 
the inhalation of air of low temperature flowed in and comes in a cylinder at the time of car start or 
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acceleration, the amount IGRTD of ignition timing lag amendments will become small as compared 
with the case where the detection temperature by the intake temperature sensor is used, and will turn 
into the suitable amount of amendments corresponding to actual operational status. Namely, as for 
ignition timing, only the part to which the amount IGRTD of ignition timing lag amendments 
becomes small can become early, and can raise an engine torque by good responsibility at the time of 
car start or acceleration. 

[0017] In the above-mentioned example, in operational status other than the time of car start and 
acceleration, the amount IGRTD of ignition timing lag amendments corresponding to the detection 
intake-air temperature by the intake temperature sensor 43 is computed, and ignition timing TIG is 
set up at step SI 1 according to the amount IGRTD of ignition timing lag amendments. In addition, it 
is judged from the output of the speed sensor which is not illustrated at the time of start of the above- 
mentioned car. That is, when it is detected from the speed sensor that the vehicle speed reached more 
than the predetermined rate (for example, 5 km/h), it is judged that the car departed. Moreover, it is a 
time of it being detected that it was judged from the output of a throttle opening sensor at the time of 
engine acceleration, and the rate of change of the opening of a throttle valve 2 became size from the 
predetermined value at the engine acceleration time. 

[0018] Moreover, although the case where this invention was applied to an electronic spark timing 
controller was explained, it can be made to apply in the above-mentioned example like other 
combustion control systems, such as a secondary air content control unit which controls the fuel- 
injection control unit which controls fuel oil consumption as a controlling factor, and a secondary air 
content. Furthermore, in the above-mentioned example, although the case where this invention was 
applied to the internal combustion engine of a single cylinder was explained, the same is said of the 
case where this invention is applied to a two or more cylinders internal combustion engine. 
[0019] 

[Effect of the Invention] Since combustion factors, such as ignition timing of an internal combustion 
engine, are controlled like the above by making into an intake-air temperature temperature computed 
based on the detection value of the cylinder internal pressure of a gas column, and the result-of-an- 
operation value of the volume in a cylinder at the time of predetermined operations at the time of 
start of a car and engine acceleration etc. according to this invention, the combustion control suitable 
for change of an actual intake-air temperature can be performed. Thereby, improvement in the 
acceleration nature of an internal combustion engine can be aimed at. 

[Translation done.] 
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(57) Abstract 

PROBLEM TO BE SOLVED: To control a combustion 
condrtion immediately responding to change of a 
real intake temperature by calculating a temperature 
in a cyfnder on the basis of a cyfnder internal 
pressure detecting value and a calculating value of 
a capacity of a cyfnder, and controlling a 
combustion factor of an engine serving a calculated 
temperature as an intake temperature at the lime of 
prescribed operation such as starting, acceleration, 
and the like of a vehicle. 

SOLUTION: In an ECU 5 for inputting output signals 
of a cylinder internal pressure sensor 6, a cooling 
water temperature sensor 42, a throttle opening 
sensor 43, a crank angle sensor 38, and the like, an 
Ignition timing phase lag correction amount 
calculating operation is started when a starting 
condffion of a vehicle or an accelerating condition 
of an engine during operation of the engine. It is 
judged that a cylinder in which the cylinder 
internal pressure sensor 6 is disposed is in an 
intake stroke or not In the case of the intake 
stroke, a cylinder internal temperature is 



calculated on the basis of a cyfnder 
pressure detecting value and a capacity in the 
cylinder corresponding to a crank angle. The 
temperature is set as an intake temperature, and the 
combustion factor of the engine such as a fuel 
injection volume and an ignition timing is 
controlled on the basis of the intake temperature. 
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